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I 
Eureka ............... 112 30 , Swrsrneuto.. -. . __. . 
Fresno.. ............. 34b 93 b m  Diego ........... 
Los Angeles.. ........ ?b7 71 . Sau Fraucisco ....... 
Mount Tamalpais .... 271 73 I  Sau Jose.. .......... 
Red Bluff ............ 313 S4 San Luis Obispo .... 

hours. 
fell, September 5 and 6, above 12,000 feet. 
also 2 inches fell. 

Near Mount Whitney, on its eastern slope, 2 inches 
On the 28th 

SUNSHINE.  

The following table gives the total hours of sunshine 
and percentages of the possible: 

~~ 

330 b9 
27s 75 
243 65 
393 79 
276 74 

~~~ 

Percent- Perceut- 

possible. possible 

’ Feet. ‘ 
Monumental.. .!. ................. 
Magalia.. ..... . j  2.321 77.62 
LU r’orte.. .... .! 5.000. .  .... 
Helen Mine. -. . 2.750 i3. S1 
Inskip.. ....... j 4.975 78.49 
Branscomh ___.. Zoo0 65.17 
Woodleaf ....... 3.250 
Fordyce Dam.. 6,500 71.03 
Bear Valle 

Pilot. Creek .__.. 4.000 79.94 
Blue Canon _.__ 4,695 67.27 
StirlingCit 3525 66.20 
BrushCreek-.-:: 2’140 66.53 
Nimsbew ...... $500 65.70 
Crescent City ... 50 
Upper Mattole . 244 64.13 
Bowmans Dam 5,500 

(NevadaCoJ. 4,600 72.75 

153.54 88.59 139.20 116.13 69.30 .................. 
49.32 150.62 44.96 96.38 125.01 48.16 94.40 ............ 60.n 141.40 58.08 113.94 1%. 46 ............ 77.04 89.09 
50.76 136. % 53.90 103.13 129.69 68.03 114.72 67.37 137.58 
58.0s 134.18 56.42 .................................... 
56.49 130.14 59.06 108.42 99. OS 55.03 115.07 91.06 120.35 ............ 125.28 ...... 103.1S125.11 ........................ 
47.41 125.28 41.88 s6.14 120.64 43.16 75.69 63.31 65.59 

49.44 119.39 45.47 94.47 11O.S 48.93 103.59 67.44 ...... 
44.01 113.98 41.S 87.15 110.61 4.56 93.W 68.66 60.70 
42.13110.72 40.97100.17104.21 46.65 93.48 64.18 64.99 
35.75108.63 33.56111.20125.05 44.02 .................. 
37.62104.65 48.57 86.64106.25 50.63 91.88 ............ 
40.36103.2G 44.82 82.21 104.00 43.11 .................. 

.................. 53.35 91.46 70.27 50.91 107.61 80.76 103.12 
62.81 121.79 61.93 99.84 85.70 70.04 126.53 94.88 123.26 ............ 113.85 47.27 66.55 97.45 64.49 135.70 88.70 70.92 

NOTES ON THE RIVERS OF THE SACRAMENTO AND LOWER 
SAN JOAQUIN WATERSHEDS DURING SEPTEMBER, 1912. 

By N. R. TAYLOR, Local Forecaster. 

Sacra ni en to wa tersh cd. -All st re anis in this w a te rshe tl 
averaged slightly aboT-e tlie stages that obtained tluiing 
the precetlin month. They were, however. abnornially 

Grove and the iiiouth of the Feather, which was lower 
than for any prerious September of which there is a 
record. 

General rains throughout tlie drainage basin of the 
Sacraniento Valley duimg the first decade of the iiiontli 
resulted in rapid rises in the main rivers ant1 freshets in 
some of the smaller watercourses. The greatest 24-hour 
rise in the Sacramento was at  C‘olusa, where it rose 6.7 
feet and culminated in a stage of 11.2 feet on the Sth. 
The crest of this rise reached Sacramento city on the 9th. 
After this date the river fell steadily. 

I n  the watershed of the Feather-Tuba River there was 
a substantial rise during the three clays encling on the 
gth, but after this date both streanis fell rapidly, and by 
the end of the month they had reached the estrenie low- 
water stages that prevailed prior to the rains. 

I n  the American River watershed the rainfall was 
lighter than in any other secttion of the valley, and as a 
result there was little change in tlie run-off’ of this stream. 

There was a niarketl improi-ement in the navigability 
of the Sacramento River as a result of the rise, which 
swept away ninny of the sand bars that! had formed at  
various pomts in this stream. 

San Joaquin watershd-Tlie rive] s of this watershed 
averaged about 0.5 of a foot above their height tluring the 
preceding month, clue to the rains that were more or less 
general in the first decade of the month. The rises, how- 
ever, were slight, the greatest being 1 foot in the Tuo- 
lumne River a t  Jacksonville during the 24 hours encling 
at  7 a. m. of the 8th. 

low, eSpeCiaJ f y the Sacramento River bet’ween Walnut 

NOTES ON STREAMS AND WEATHER OF THE UPPER SAN 
JOAQUIN WATERSHED. 

By W. E. BONNETT, Local Forecaster. 

Although low, the mean stages of the streams of this 
district for Septeiiiber were higher than the stages for that 
month in several other years of the last six antl in soiiie 
cases higher even than the September average for that 
period. 

At Merced Falls the mean stage was 0.3 foot, equalling 
the 1911 stage antl exceeding the September stages in the 
years 1907 to 1910, inclusive. Daily gage heights mere 
very uniform throughout the iiionth, with a ranme of but 
0.2 foot. I n  the San Joaquin the average rnonthg stage 

a t  Firebaugh was -0.5 foot, or slightly lower than the 
6-year mean, and higher than the stages in 1908, 1909, 
and 1910. 

A 
fall of 0.10 inch of rain occurred on the 3d, iiiaking the 
third date in 26 years on which there has been measurable 
rainfall between August 1 and Septeniber 3. Tlie teiii- 
perature was about one degree below normal. The first 
decade was so cool that the high temperature during the 
reinaincler of the month did iiot overconie the negat in  
departure. 

On the whole, weather conditions were favorable. 

EXCESSIVE RAINS IN CALIFORNIA. 

By A. G. MCADIE. 

I n  an article in the Monthly Weather Review, J d y ,  
1913, page 1062, Mr. Edward I). C’oberly gives an esten- 
sive tabulation of all monthly rainfalls of 10 inches or 
more and of all aiiiounts of 4 inches or more in 24 hours 
that have occurred in the State of Louisiana. It has 
occurred to the writer that a somewhat similar table for 
C’alifornia woultl be of value not only for engineers and 
otlieis interested in power questions, but also for students 
of cliiiiatology who niay be interested in studies of heavy 
rainfall in various parts of the United States. 

It is evident from the figures that follow that certain 
portions of C ’alifornia may well be considered as lying 
within the zone of iuasimuiii intensity of rainfall in the 
United States. It may also be noted that the records 
are of comparati~-ely recent date and ha\-e been inade 
with standard S-inch gwes pro ierly exposed. 

fall in C’alifornm during the past 10 years: The greatest 
aniiual aiiiount is 153.54 inches (3.900 nini.) at  Monu- 
mental, Del Korte C’ounty, exact elevation not deterniined. 
This occurred hi 1909. This is not given in the list coni- 
1)iletl by A h .  C’oberly, although in escess of any of the 
rainfalls quoted for places in the United States, except 
Glenora, Oreg., record of 1S96, when 167.29 inches 
(4,250 mni.) fell, and the same place in 1597, 156.50 
inches (3,969 iiini.) fell. 

Raiiif alls exceeding 100 inches@ ,540 mm.) have occurred 
at  niaiiy points in C’alifornia. From an inspection of 
long period records made at several stations in C’alifornia, 
we are justified in concluding that the year 1909 in C’ali- 
fornia was the year of heariest rainfall. The years 1S71, 
lS’79, 18S0, 1S82, 1S84, 1S93, 1896, 1899, 1904, 1907, and 
1911 were all years of heavy rainfall; but it is doubtful 
if the total amount a t  any one station was in excess of 
that which fell (luring 1909. 

The following table s’i;ows t 1 le lienmest recorded rain- 

Excessive annual rainfalls in California. 
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December. 1904: Inch- . a 

Helen Mine .............................................. 7.80 
Meadow Valley .......................................... 6. 46 
Mount St.Helena ....................................... 5.75 

Helen Mine .............................................. 8.72 
Mount St . Helena ....................................... 6.20 
Upper Mattole ........................................... 6.21 

5.33 

Nordhoff ................................................. 5.75 
Glenn Ranch ........................................... 5.58 
Lowe Observatory ........................................ 6.00 
Nellie .................................................. 5.90 
Ozena ................................................... 6.78 

Helen Mine .............................................. 9 . 65 
Magalia ................................................. 10.86 
Stirlin City ......................................... 8.50 
Blocksfurg . .......................................... 6.19 
Branscomb .............................................. 9.76 
Brush Creek ............................................. 6.70 
Delta ................................................... 6.00 
Fort Ross ............................................... 5.49 
Georgetown ............................................. 5.00 
GRenville ............................................... 5.40 
La Porte ................................................ 6.13 
Monumental ............................................ 6.53 
N ~ ~ e w  ............................................... 5.70 
Summerdale ............................................ 7.10 
Ukiah ................................................... 5.20 
Willits ................................................... 7.70 
Zen ia .................................................... 7.30 
Bear Valley ................. :_ .......................... 5.08 . 
Ben Lornoncl_.___. ...................................... 5.18 .. 
Boulder Creek .......................................... 5.93 
Bownians Dam ........................................... S.10 
Fordyce Dam ............................................ 6.50 
F o ~ b  Springs ............................................ 5.01 . 
Laurel .................................................. G.35 : 
Laytonville ............................................. 8.18 /- 
Mercury ................................................. 6.80 
hiount St . Helena ....................................... 5.25 I 
Nellie .................................................. 6.24 I 

Pilot Creek .............................................. 7.39 t 
Skyland ................................................. 6.60 
Upper Mattole ........................................... 6.73 
Woodleaf ................................................ 6.85 . 

January, 1905: 

February, 1905, Lowe Observatory ..................... I ...... 
March, 1905: 

January, 1906: 

March. . 1906: 
Cuyamaca ............................................... 7.46 a 

Crockers ................................................ 6.10 1 

December, 1906: t Brush Creek ............................................. 5.33 1 

1 Mono Ranch ............................................. 11.50 1 

Summerdale ............................................ 6 .OS 

Glenn Ranch ........................................... 6.57 1 
Nellie .................................................. 6.85 ' 

Stirling C1ty ............................................ 5.20 1 

G ~ r ~ e   to^.........................-..--....-....-..... 5.5s . 
Jamestown .............................................. 5.50 1 
Nevada City ............................................. 5.51 !- 
Placerville .............................................. 5.28 5 
Sonora ................................................... 5.42 E 
Stirling City ............................................ 6.00 1. 
Summit ................................................ 5.00 i; 
WataonviIIe ................................. .. ............ 5.20 ' . 
Bear Valley ............................................. 5.07 6 
Ben Lomond ............................................ 7 . OS t: 

Boulder Creek .......................................... 6.20 
Crockers ................................................ 5.12 . 

Glenn Ranch ........................................... 5.30 
Glenwood ................................................ 5.84 
Grass Valley ............................................ 5.55 ' 
Kennedy Mine ........................................... 6.04 . 
Laurel .................................................. 5.65 
Lowe Observatory ........................................ 5.70 
Lytle Creek ............................................. 5.68 
Mount St . Helena ....................................... 5.00 

Mono Ranch ............................................. 5 . 92 
Upper Mat.tole ........................................... 8 . 66 

Blue Canon ............................................. 5.55 
Branscomb .............................................. 5.50 
Emigrant Gap ............................................ 6.00 

January, 1907: 

February, 1907: 

February. 1907-Continued . 
Fort Ross ............................................... 

: Georget. own ............................................. 
Stirling C:it ?............................................. 
Layt.onrille ............................................. 

Blockdmrg ............................................. 
Blue c.. .inon ............................................. 
Brauscoml) .............................................. 
Brush Creek ............................................. 

Greenville ............................................... 
Henldsbnr .............................................. 
Helen Mine .............................................. 
Ln Porte ................................................ 
hlqylia ................................................. 
hlono R.inch ............................................. 
Ninirrhew ............................................... 
Quincv ................................................. 
StirIirig CXt.y ............................................ 
Renr Valley ............................................. 
Ben Loinontl ............................................ 
Bnci .................................................... 
Boulqler ( .hek .......................................... 
Rommnns J h m  ........................................... 
(..iiiii.t.,iii..ille ............................................ 
Deer C'reek ............................................. 
F'ordyce h n i  ........................... :_ 
Glenn Rari1.h ........................................... 
Inskip .................................................. 
LRurel .................................................. 
Lz.ytonville ............................................. 
Lytle Creek ............................................. 
hlercury ................................................. 
Mount  . 86 . 13den.i ....................................... 

1 Upper hIzt.t,.lle ........................................... 
f TT7est. B m n r . l i _ _ _ _ _ _ _ _ _ _ .  .................................. 
! Jfr'norlle:if ................................................ 
I)eceml,er, 19( 17 : 
I BranscnmG .............................................. 
' hlonument .ol. ........................................... 
Febninry . 1!)OS . Ben I, ornond ................................ 
March, 1903 . Cisco ............................................ 
October . 190R, Bmnscomb ...................................... 
Janii.iry . 1909: 

March, 1907: 

Cnlistog3 ................................................. 

............... 

i 

Inches . 
5.99 
5.33 
5."0 
5.G7 

6.02 
6.45 
6.32 
J . I O  

5.60 
6.17 
5.34 
7.40 
7."9 
7.65 
6.46 
.5 . 54 
6.50 
7.90  
5.74 
6.05 
6.00  
5 . :39 
G.49 
5 . 5s 
5.10 
5 . 9 1  
7.06 

5.00 
7 . 36 
6 9 0  
5.40 
.? .65 
7 . 4 3  
7 . 4 7  
5 .50 

5 . 2 5  
6 .70  
5 . 4 0  
7 .20 
5 .99 

r -  

5 . no 

Ben Lo1noiid ............................................ 5.45 
Blue ( h i m  ............................................. 7.20 
Rr:insc~omh .............................................. 8 . 60 
Bnidl (!reek ............................................. 5.20 
Camptoiiville ............................................ 7 . 4 2  

Ueer Creek ............................................. 5.13 
Domnieville ............................................. 5.34 
Fordyre Dzni ............................................ 7 . ,53 
Hend Dam .............................................. G . <5:3 
Helen Mine .............................................. 9.10 
lnskip .................................................. 6 . 58 
Kennett ................................................. S . 90 
Ln Porte ................................................ 9.16 
Lnvtonville ............................................. G . 14 
IdGk Ohservntory ........................................ 6.37 
Mngnlin ................................................. 9.43 
Mount St . Helerla ....................................... 6 . 65 
Pilot Creek .............................................. 9.16 
Rialto ................................................... 8 . 16 
Snntn Rorbara ............................................ 6.40 
Sierra Mndre ............................................ 6.73 
Summerdnle ............................................ 6.20 
St. irling Cit.y. ........................................... 6.50 
Upper Mnttole ........................................... 6.35 
Upland .................................................. 5.97 
Woodlenf ................................................ 8.00 
Georgetown ............................................. 6.05 
Grass Valley ............................................ 6.35 
Angels Camp ........... _._ ............................... 6 . 97 
Bear River .............................................. 6.36 
Glenn Rancli ........................................... 6.50 
,J ulinn ................................................... 6 . 10 
Lowe Ohservato ry ........................................ 7 . 84 
Lionsville ............................................... 6.67 
Lytle Creek ............................................. 9 . 68 
Mesa Grande ............................................. 6.50 
West Branch ............................................. 7.43 
pellie .................. .............................. 6.89 

Cuyfirnacli ............................................... 5.13 
. .  
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11.30a.m.to4.45p.m ................................. 
4.45p.m. to 7.45p.m ..................................... 
7.45p.m.to9.50p.m ..................................... 
9.50p.m.to1.00a.m ................................... 
1.00 a. m to 8.15 a. m.  ..................................... 

Total ....................................................... 

February, 1909: Inches. 
Cloverdale .............................................. 5.38 
Delta .................................................... 6.89 
Magalla ................................................. 7.88 
Mono Ranch.. ......................................... 7.00 
Sank Marpita. .  ....................................... 5.30 
Swan .................................................. 7.83 
Lytle Creek. ............................................. 5.16 

5.52 

Blue Canon ............................................. 5.00 
Cisco. ................................................. 5.05 
Monumental ............................................ 9.60 

Rialto. ................................................ 6.70 
Santa Margarita.. ....................................... 7.70 
Summerdale. ........................................... 7.62 

5.50 

Branacomh .............................................. 6.85 
Brush Creek.. ........................................... 6.02 
Camgnv-i!l::: ---:: :::::. ................................ 6.27 
Loa to8 ................................. 6.15 
E/iagalia ................................................. 6.80 
Nevada City ............................................ 6.10 
Nimahew ............................................... 5.28 
Santa Barbara. .......................................... 5.09 
Squirrel Inn.. .......................................... 5.85 
Summerdale. ........................................... 6.43 
Ben Lomond ............................................ 7.15 
Glenn Ranch ........................................... 6.28 
Glenn Ranch.. ......................................... 6.14 
Laurel.. ............................................... 7.50 
Laytonville.. ........................................... 6.83 
Lick Observatory ........................................ 9.19 
Lick Observatory ........................................ 5.56 
West Branch.. ......................................... 5.19 

Mono Ranch. .......................................... 7.90 
San Luis Obiapo ......................................... 5.98 
Sierra Madre.. .......................................... 5.14 
Stirling City.. .......................................... 5.85 

Mr. John Pettee stmates that on December 20-21, 1866, 

March, 1909, Lytle Creek.. .................................. 
November, 1909: 

December, 1909: 

January, 1910, Lytle Creek .................................. 
January, 1911: 

March, 1911: 

he measured the rainfall in San Francisco, as follows: 

Dec. 20 1.97 0.37 
do ..... 2.27 .76 
do ..... .85 .41 

Dec. 21 1.20 .39 
do ..... 1.47 .m 

7.76 .37 
~~ 

The reason for many measurements was that the gage 
held only about 2.50 inches. 

.MI- TEMPERATURE ON MOUNT WHITNEY, CAL. 
By A. G .  MCADIE. 

Maximum and mimimum therniometers were placed in 
a small shelter on the north wall of the observatory on 
Mount Whitney, elevation 14,502 feet, in September, 
1909. On May 24, 1910, Mr. G. F. Marsh, cooperative 
observer, succeeded in reaching the sumnlit and found 
the inst,ruments in the condition in which they were left,. 
The minimum temperature was -23O F. and the maxi- 
mum tem erature 55' F. 

In a Jonthly Weather Review for May, 1910, t,he 
writer called attention to this reacling as fairly repre- 
senting the lowest temperature of that winter a t  the 
highest point in the United States proper. Lower tem- 
peratures were recorded in California during this same 
period. For example, -30' F. at Alturas on January 3, 
1909, elevation 4,460 feet, and -29' F. at, Tamarack, 
elevation 8,000 feet, January 5, 1909. 

On Se tember 26, 1912, the instruments were reset. 
Mr. F. 8. Criss, who read the instrument,s, states that 

63704-12-9 

minimum thermometer No. 1270 indicated a tempera- 
ture of -35' F. The maximum temperature was 65O F. 

It may be stated that in the Sierra, just north of Lake 
Tahoe, tem eratures as low as - 30" F. (-34" C.) have 

mometer ex osed on one of the high Sierra peaks recorded 
-17' F. guring the same period the temperature a t  
Bodie fell to -30' F. 

The following low temperatures were reported during 
1911: 

occurred. 6 uring the winter of 1898 a minimum ther- 

Siemavllle ............................................... 5,ooo -30 Feh. 16 
-26 Dec. 30 

Madeline ................................................ 
Truckee ................................................. 5,619 -22 Feb. 26 
Altoras .................................... .'... ......... 4,460 -21 Dec. 23 

Tamarack.. ............................................. 

I I I 

During 1912, Alturas, -26' F., January 3; Sierraville, 
- 23' F.! January 3. 

BEAR VALLEY HYDROELECTRIC DEVELOPMENT, 
CALIFORNIA. 

B y  JAMES H. WI8E.I 

The hydroelectric project on the south fork of the 
Yuba and Bear Rivers has been in contemplation for 
some time, but active work was not begun until pernm- 
sion was received from the railroad commission on 
July 3, 1912, by the Pacific Gas & Electric Co. 

The development makes use for power purposes of 
the water alread im ounded in 20 reservoirs in the 

2,024,000,000 cubic feet, combined with additional stor- 
age of 4,000,000,000 cubic feet, to be secured at  Lake 
Spaulding. The water thus stored is to be diverted, 
together with the natural run-off, to the Bear River 
watershed, conducting it in tunnels and canals alon the 

3 miles northeast of Towle Station, on the Southern Pa- 
cific, to a regulating reservoir known as the "Drum 
Forebay." Two riveted steel pipe lines will lead from 
this reservoir to the ower house, 1,350 feet lower in ele- 

tion of 40,000 kilowatts, consisting of 4 units, will be 
erected, together with the necessary transformers, ex- 
citers, governors, and other adequate equipment to make 
the entire installation complete. Electric power from 
this lant will be transmitted at 115,000 volts on a 

westerly direction via Nicolaus to Corclelia, the load cen- 
ter of the Pacific Gas & Electric Co. At this point step- 
dokn transformers will be used for reducing the pressure 
t,o approximately 60,000 volts, permitting the power thus 
to be transmitted to various parts of the system: Oak- 
land, Berkeley, Alameda, San Rafael, Santa Rosa, Val- 
lejo, Petaluma, and northward toward Suisun, Cement, 
Woodland, Sacramento, Davis, Dixon, and, in fact, to 
any part of the vast territory already c.0vere.d by the 
60,000-volt network of transmission lines. 

The project further includes the construct,ion of a 
steel-tower line from Cordelia to San Rafael, Sausalito, 
and Lime Point, thus roviding Pacific. service to the 

power ultimately to San Francisco. 
Adverting to Lake Spaulding, this splendid reservoir 

site, with a capacity of 4,000,000,000 cubic feet, or nearly 
double the combined capacity of all of the reservoirs in 

1 Amlstant general manager Paclflc Gas 8 Elect& Co. 

catchment area o P i  the outh Yuba, having a capacity of 

south side of the Bear River Canyon to a point a B out 

vation, and situate 2 on Bear River, where an installa- 

doub P e circuit, steel-tower line, extending in a south- 

Marin Peninsula and t R e transmission of hydroelectric 

~~~~~~ 


